Financial efficiency is important for international transportation companies, since the operation involves a large amount of capital. However, financial efficiency evaluation can be tricky, when it's difficult to judge input and output weights objectively. Practically speaking, there's no need to assess wrights when using data envelopment analysis (DEA). In Taiwan, only a few international transportation companies are listed, especially for those are deemed peer decision-making units (DMUs). When applying DEA, there is a critical restriction, which is the DMUs number should be no less than the number summation of inputs and outputs. Otherwise, the restriction problem would make the relative efficiency of DMUs difficult to discriminate. To resolve the scarcity data tie, five period's financial data of two listed international transportation companies are adopted as ten DMUs. Through varied DEA models, relative inefficient and efficient DMUs will be found. The above situations of DMUs will provide references of the companies to improve their financial efficiency.
Introduction
Generally speaking, the financial efficiency influences a company directly, especially for those who need a great amount of capital to operate, such as international transportation companies. An international transportation company transports passengers and cargos all over the world, there's no doubt that financial efficiency is very critical to the company. Moreover, a company should be aware of the finance situation of their competitors, know its relative financial location and drawbacks, which could led to better efficiency. Some researchers applied multi-criteria decision-making (MCDM) methods [5, 11, 16, 19, 20, 22] to evaluate international transportation companies' performances, including finance in the past. However, the MCDM methods of evaluating performance assesses criteria weights subjectively by decision-makers. The subjective assessment of criteria weights might make varied decision-makers distinct and alternatives priorities in decision-makers are not consistent, since a criterion has several different weights. Therefore, it is necessary that alternatives are evaluated objectively and alternative sorts are consistent no matter the criteria weights. To achieve the aim, data envelopment analysis (DEA) [6] ,which measures relative efficiency of peer decision-making units(DMUs) with several inputs and outputs is a useful method.
In DEA models [1] [2] [3] [4] [6] [7] [8] [9] [10] [12] [13] [14] [15] 20, 21] , CCR model proposed by Charnes [17] supposed that CCR and BCC models were the main methods in DEA. To enhance discrimination power of DEA, Andersen and Petersen [2] modified CCR model to be super-efficiency model where a DMU under evaluation was excluded from the reference set. The above model was super-efficiency DEA model in CRS (i.e. CRS super-efficiency DEA model). Likewise, BCC model was improved to be super-efficiency DEA model in VRS [18] (i.e. VRS super-efficiency DEA model). Usually, the VRS super-efficiency model is useful to enhance discrimination of DEA. However, Seiford and Zhu [18] pointed out that infeasibility occurred in the case of VRS super-efficiency model. Thus, Lee, Chu and Zhu [13] proposed an improving VRS super-efficiency model which was always feasible. Based on the above, several DEA models are utilized to evaluate financial efficiency of international transportation companies.
Input-oriented DEA Models
In this section, envelopment form of DEA under input-orientation is used to evaluate relative financial efficiency of international transportation companies. Suppose that the problem is composed of n DMUs. Let 
Likewise, an input-oriented VRS super-efficiency model [18] for efficient k DMU based on BCC model [3] is displayed as model (2), where k DMU under evaluation is excluded from the reference set.
min 
Generally, a VRS super-efficiency DEA model such as model (2) is useful to discriminate relative efficiency of DMUs. However, Seiford and Zhu [18] proposed necessary and sufficient conditions for infeasibility of the VRS super-efficiency model, and further presented that infeasibility occurred in the VRS super-efficiency model. Thus, some researches tried to solve the infeasibility of VRS super-efficiency model, such as user-defined scaling factor of Lovell and Rouse [14] , two-stage super-efficiency models of Chen [8] , and modified super-efficiency DEA model of Cook, Liang, Zha and Zhu [10] , etc. Moreover, Lee et al. [13] proposed two-stage super-efficiency DEA models which were different from models of Chen [8] and proved to be always feasible. The models are presented below.
The first stage:
To k DMU , Lee et al. [13] supposed that 
Financial Inputs and Outputs of International Transportation Companies
In international transportation companies, five inputs and four outputs [21] are utilized to evaluate relative financial efficiency of peer DMUs. The five inputs are total assets, total equity, cost of goods sold, operating expenses, and interest expenses. The four outputs include, operating income, non-operating income, interest income, and investment income. There are total nine financial inputs and outputs, and all their units are million NT. In order to evaluate efficiency of international transportation companies objectively, DMUs listed companies are grasped. In Taiwan, only a few international transportation companies are listed. Additionally, some of the companies do not have adequate information, which their inputs or outputs could not be found in financial sheets. The DMUs with inadequate information are deleted and there's only two companies can be evaluated. When applying DEA, there is a critical restriction, which is the DMUs number should be no less than the number summation of inputs and outputs. However, the DMUs number is less than the total of inputs and outputs for this problem.
The problem above makes DMUs hard to discriminated in evaluation. When it comes to resolving the DMUs scarcity, the recursive mechanism of Chou, Lee and Lin [9] is a useful technique to increase DMUs. In the method, a international transportation company in distinct periods will be deemed varied DMUs. Financial data in five seasons for a company as five DMUs is used. There are ten DMUs in the two companies. The DMUs number is not less than the total of inputs and outputs. Additionally, each season only has three months, so relative efficiency of DMUs are evaluated in short term. As the global financial market change rapidly, it is reasonable and useful to pay attention to the relative efficiency of international transportation companies in short term. Based on the above, the ten DMUs of two companies from their financial sheets are expressed in Table 1 and Table 2 . 
Comparison of DEA Models for Evaluating Relative Efficiency of International Transportation Companies
The five DMUs in Table 1 for Company A are respectively indicated as DMU1, DMU2,…, DMU5. Likewise, the five DMUs in Table 2 for Company B are respectively denoted as DMU6, DMU7,…, DMU10. Based on the ten DMUs, relative efficiency scores under input-orientation are yielded by model (1) to model (4) in the following tables. In addition to efficiency scores of DMUs, reference DMUs for an evaluation DMU are presented in the tables as well. Thus, two super-efficiency DEA models under input-orientation are utilized in this paper. One is input-oriented CRS super-efficiency model(i.e. model (1)) and the other is input-oriented VRS super-efficiency model(i.e. model (2)). By the two models, efficiency scores of DMUs and their corresponding reference DMUs are expressed in Table 3 and Table 4 . In Table 3 , efficiency scores of the ten DMUs computed by model (1) [13] supposed that VRS super-efficiency model could be infeasible while CRS super-efficiency model avoided the infeasibility problem. The situation is obvious because infeasibility of model (2) occurs in DMU2, DMU3, DMU7, DMU8 and DMU10. To resolve infeasibility of model (2), model (3) and model (4) are applied in relative efficiency computation of the ten DMUs. (4) proposed by Lee et al. [13] were integrated into two-stage super-efficiency DEA models under input-orientation. Likewise, Chen [8] also proposed two-stage super-efficiency DEA models to solve infeasibility of VRS super-efficiency DEA model, but those of Lee et al. are more reasonable in application than Chen's models. Thus, the input-oriented two-stage super-efficiency DEA models composed of model (3) and model (4) are applied to evaluate relative efficiency of DMUs for Companies A and B. By model (3), input-oriented surplus coefficients 1 s , 2 s , 3 s and 4 s are computed and shown in Table 5 . Based on entries of Table 5 , efficiency scores of DMUs under input-orientation and corresponding reference DMUs yielded by model (4) are displayed in Table 6 . Furthermore, adjusted efficiency scores *  of DMUs derived by combining decreased coefficients with efficiency scores are presented in Table 6 as well. Table 5 . Input-oriented surplus coefficients for model (3) . Comparing Table 4 with Table 6 , efficiency score *  of model (2) Summarizing results of Table 3 to Table 6 , some messages are found about input-oriented financial relative efficiency for the ten DMUs of two international transportation companies. In Table 4 , infeasibilities of efficiency scores under input-orientation computed by model (2) occur in DMU2, DMU3, DMU7, DMU8 and DMU10. The situation denotes that the five DMUs under input-orientation may have super-efficiency to remaining DMUs, but efficiency scores can not be measured by model (2) . Then, adjusted efficiency scores of the five DMUs are derived as entries of Table 8 based on entries of model (3) and model (4) . The five adjusted efficiency scores under input-orientation are larger than 2 to express that they have high relative efficiency to remaining DMUs. Under output-orientation, the above computations can be derived as well.
Model (3) and model

Conclusions
In order to evaluate financial efficiency of international transportation companies under input-orientation, varied DEA models were applied and two international transportation companies' finance inputs and outputs of five periods are utilized to compute relative efficiency of ten DMUs. Through varied DEA models calculation, DMU6 (i.e. Company B in Season 1) is inefficient. Company B needs to find the reason for its technical and scale inefficiency during that period. Furthermore, DMU9 (i.e. Company B in Season 4) is inefficient in model (1), which represents its scale inefficiency since the DMU is efficient in model (2) . As a result, Company B must enhance its financial efficiency in the future. On the other hand, none of the inefficient DMU appears in any of the models regarding input-orientation for Company A. Undoubtedly, Company A is prior to Company B on relative financial efficiency regarding input-orientation. Similar result can also be seen regarding output-orientation. Therefore, DEA utilized in scarcity data can be finished.
